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20 il n i % I !im k d i k I s t i iht. l i I k v, s m.\ i 

i lh ■* il ^ ar*| 1 1 u i ipnn m Kt t >^K k ■* v H FN <>t ^\ \ t ^ po t ^ 

v.*l I Us in it lJ ^Lp' "">k x\up >'il m \ r<X s^Mmsi 
il tt * ^ I ui k 1 i *k Mi t ( i d si. up ,k il i .M* o tu 

tL 1 1 it \ t > " t v 11 *K!^ tl l \ ^ lUv. 1 «. 1 1 \ t v V st ( V U 

25 i J i Mir 1 [ trti it n r v i i i i i ^-l i * t sl t tt 

i it it r i ! "T it < * 1 t 

A. Oral Delivery 

In kt,TKWv rppk<MKThj l^epham ^^s^oa^ 5po^:u^iia titvcK^d h^i^ii inov 

30 torn I i J vk hin tin II u 1 < r t kit t ->\t i tbU i lvuitv n >. ^? n ^ ^ 

si^o^k^ au\l -Ju k\ tK w t*b ths 1 1 " -d ol >Het 
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* ha d..,r^ e^;i x^uds, *^<cn be ski -ip^t j^d v.*ih c a <^-ris sivil r s 

Kss.il m l ^ Patm \ 7t) \4f , k-*icb ^ouV^U rn.-oix.ukd huci>- In 

5 ;tti K- i,v it, .t\i^n\ ih. ^hk>\ , n<x U ^ p\ \ ^ p< ufc ar 0 It v- lit e m,^ ^K. » ont^s, toe 

aik^kium pVu -p^a-ic, a ^)Mmt'>Ju$U}R a^e.it, -ach as co^i ,*s\ po^so !>u*\ si, algmic ami 1 
.uk* Ihv ak\ ^ h^ncfU, such as irJrtncM, m $ie^?v\ ^ t\n?*i m a^vl n eb ^ 

111 u. rsv? f ben\ tlii^s n, V^Kfn rh^ d^viv *.mu Jos-ni ^ ik\ n r«a> corus-., sm 
.ikittciii iv iuOiVn.sk x<t ^\'\t: npv\ a i ejus J cjlt;>.? V >r vfe cibe; "Uaiet.ok m<*\ be 

sn^scffl, p UK cspj'cs 'V5^ h - c\n£d vl **b- ^hkU,^ ^ioth \ ^vnsp -M kiisir 

use- 5 n prcpnr sig *r^s tiuww u^M wtm ifsou^J be pKu^nci^?^ \ puiv -uJu-tanaa. \ 
3b«*i to .£c in sbc al* f-'mhykX \r \h-. i> ; \ --ton^^- ,Mil> mr,> he ;^>-7i^r.^^l 

i.M^s.t^ oii-j"\aN*> p^pai<r.MN> and :^mu s ^»oriK 

Imi a^U, Uix'»e io?0s^t.^^H>o iivu kv.v^.u at ^as-t ih^.t tl V f r ^fUK" avts^v 

\*ru\KiTKtrn^ e^Mvu'-cnth be bcm^i ^bv\i I .<r 2''< ^nd ivu <H> e - v? ?it\«r m^rx oi 

v\k*i l^K >iCCus. oil * l ^lAit k^t, j.v.xv.t k>r m a> ie p' v p srf t « "> v* v i\ d*at > iishU v1<o,ht 
^ik K ^b^-ivd sit 4 io\ j:hoi ut-st li^vv? oi Tht eo?uj>^i ^3 I .skiuiN mk h «s> iohih*btj 
25 btk^Aiiabi'tN bi^ k^i j1 ha!Kl to ai ite .sf <*di« r^iM^thv^ 5 >^h\jo« ^holf L *t. ^ a-E^flvr 
pk«m^e> ■1o ; ;k'^ * onMk^iAii^n- usk he a nten pUtcsi H ^- <- *k ked m ihc art ^t 5>ti?paH;K 
Mk-fi ph^uacciilio^V tC'im ii&nw^ s n a wiret> <*l kK^^Cv a.iil trc^m^^i ^ vIpict" 

i k 1 -! i.':a> aJ^uiL-ts^uxj t|io I'O^ip^MhOM^ (^(c pr^Mi ishomImh" u n jv 

xk'KMlmx, H) t ke,i^ sa^ i""^ *ita, or?ub5in^.ua> uTf>3h-,Hi) ^i^'-Nd Si't^nukif <>p « 
t\.Mupli\ a ( ! s>-nkiv ! k^b m.n beptep.ufd ^cu-psi'sitr!}' tsr >jotne ra^rkil? "fU in IK tesiJircd 
^t;k tnsi tM jm apfnupnatc ^*h^t, ^k^h ^ <a o<~^h\ u\ l'ri- H>> y »:;i > ^ iJ^iul ^Mt 

Aiiemat t*i~' aetu<- ediUtf ns. £ , i\ i!;en:^^ran,d »mio ae okjI tulu^aii nUOI ^ on<" 
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v't iUsU'mu oOvhuro K^s\ux\ ^kvftiii a-hl ooUv-iW ar^ault:. ot d^p^tiev! *r% a Jum Jieo, >m 
jukl^t m a the?4ptu*u:alh-c leak's t t m:oum &v jeom^^hon ru^ uun uKH*ie wo$ck Ini-Vers, 

V i;^iu(« fct ^iT'i uHes o.: Sp'Jiul'H ln«i* ih&i kus bo pi.ved tsmlor t^K sicvuc 
5 odnrv* at -d '^ohtd sn rho roout^i 

& I injectable lkJi*«rv 

lis Oi-:' Jin c ifium^tinoos vsin Ho oY^rtnlo \<> oo;n ;Utr p*wrrrjiN cH*5n\d 
^orcipovu^o dix b 'roin pjitr Let j»\ . .in^^Mt^ \ , snwarsu^eaLi s % , ewai 
:lupcti»tpji».d]\ iiJt^Lisbod aL S P.ikut S>*U^ l r S Patent \tv*\M^ ami I ' S 
M Patent x.?^ ^< 4 ic^eh t«\ sU ,\lo> „*• ^o^vkiux! U«om turret? ;s it-- erts<of\ , 

^'uUusjS ot th^ aesr. e e< impounds to* o.ts-v ph^5n^o^)o^K\k)\ ^ q^Mc ,^us "njs ;v 
prOp.it.id .r \Sjrte* ^5 «uh S^fsckOOL ^nh ^ Um* >-Vrpt.^t\ Ve^lu^r 

inspo^ w i r*k*> Ax 1 be myites 1 st £fketrot Ivpsv. rMhodnkre dsooK „$sxi r ut 
t~ ertvf sb oi hi kndLi oid'rj.u\ Mohdkiim* ol bS-^.ige <$?id a-*tz t*Ks>£ preparations ia-: kusj 
IS o pre^n vo 30 pi c s, orss lie ^\n>t \h of mscnjsM s*aS) ^ms 

Hk- |i l^n'ucout^ a. T ouns- ^us*)b e fru ;n^\?^k ujv cv^d? sietdv <!-]HkOUr; 
ioUtuxi;, or d.spcrtxH^ vk'i J?- |h^^t-io t^J tliu ^xk'i^xiasieoij^ prtpi ta";or« of ucskc 
"ijOvk^Se ^lLiUo + ^ Oi^fiS orsh it ^ Paler.* ^ ^o<:;i;\aU} Hk^t^'tK^cl wt"?! K 

it'K«\;t '-C ji jts en ir^ iy> \r, a'J ui^^ 'it* J^m' s-s.n!.e s^J mu*t ^ to t^-* >. ^o*n 
20 r-i^? vV tV \ v.n^jk lst> t\ ss^ \i arable unOof ihc xrt^huw- m^Hi^ci.rt, *h£ 

. \ oiipk% ^ ..vIot citu^il poUul to g ^y- ok v . [ n^pslciit 1 givoo 5 . LcluJ puK :tm k v t s: 1 
d^ol, wd ih; 'skck ^-inWhL rmskj Co rbcicor, .^d cr xcmihxvs s Proper tlt-sdU; *tus 
25 ^lU.xsjtok toi t'N.in;plo, H she of ^ f ,\Uir^,. -isch ^ k'0?t?in\ ^> sk' >as ire-r inkO ihi 
Rqiisr^l p>ntu o ifi i^f ^ o{ k:,^tt,^>r jt->$ h\ ik*. s>e <- j^i^rn 1 i<v^ f^uou 
>-f a:: u'l irkK\.x^kk<n^ k^jcj b*: tiSCsh^M x.irtdii^ ^^f^i.sO'\U J .-J diMik ^= 
^gc" 1 ^, inT ^Arnrk". ;xua 5 Vf^ o^lorobuurol phtrh-J.s. :hu &t .d, fhts ici-^-il ai^S ih^r Hko 
r^\s!n\ \ssU be ptofcrahie so mohiiSe ^oU rst a^cr^fe so? e\ fc « ^f.e ?Li % u;s o* ^odi^H 1 ; 

ob niuk tM^lop^i^ vs'i^'^ji^or, of 'he ,nst'05.iHe e>^ ipos-uh^* he ^m-ygfei aN^?* "rv "h^ 
l so si t' o eos ^ Ninons -f s^cn* * dok\ 'ng a^v^pu^-*, odrr*pit, .uun^iHisix sro^sis-Midit, 

m 



si luHt.su > l t s. ! fi u\ r i\ ! Uliji * t t 11 4 u I so i vvin 
u t ^ i t i ^ I i m p-trt J k o s( iMn h i L l i 

1 J Ll it 1 Jl U Ulf * U 1H 1| f I I L * 1 r -> Jll T i 1 

5 OU1 t k I^Li 1 I Jl Idi Ull ^ 11 k 1 I V V O \ I ^ k * 1 

t k. ait l \* ik o r J ksi r k I •> t » il \ <l^i t i a Kd so) i.d i n 
t h (< nti N if u n t\t k ^u. I ill ?*tnri( \u iV i i kU 

n •>< j\s <i i* o i % t i H>: > * h k * s * 1 i * 

|{ - J s l^m SO It .1 if l t O nuL\ tl uUl t pi l 

W t 0 1 1 1 ^ t X l ttk 1 I , N t k J k s ^ I I 1 1st 11 1 I 

llks UT 1 U >p >* s Ik t k 1 I k I I - ^ at M iHv » t 11 

lit) 'i i i -i > *u i s> k nc l u% p ^ v t u 'v tcr 1 ^ \ 

*> ti sr lm s k jti (i t \ > \ ft ^ H * ^ « 

sr i I i i^'^k ut v u -u ui i H 1 1 k j.\ i l *- i\l 
IS i. m v k^ J i U ksji t d ik. i |[ uk w i\s ♦] ^ i o t 1 i' 

i e. t k t r tisJ v >.( n k. i 1 ! o% \ nk t -\\ *-n| ti i w iv 1 
]<<[ L i •} ^. >u;pi k o J5 c v*x rui \ I k s s ^. j tii in t r T hi tlO 

« k Iktl vl U I 1 I 1*. 4 *. I s * 1 Jl I! H K f 4 I 1 1 IO 1 Lt 

xt i k ^ ii i v t ksJ b ^ 1 1 k t. 1 ivi I s \u Nt I'UfKu itn> kt 1 
20 i Hl c ki 1 1 } t n i 'it. d i i i v a i H u m 

^ K k\ i itk, K xv Jit! \iJ ^ tkro k kl w i jm t | i u > d t r Hi^rwl 
it ^ v r* T ~n t fk 1 sis fi *v ^ s lwn uto 

KoiMskHultHki ^titii^lki. i i ti ii 
f i i k I k i t.s i li l t v s. i kl t ot K nu ltd «• U t Jit n 

25 „ -» o lUp-xif il i vhtkl r n dvu i i t ti ^ j t ti tx i; v 

! 1k T.X k r }voi (ds s 11 His SHt ^> 1 k 111 k. I Kkl k 

miff s it turret vi t l ^ k ? \K > N s kkm k to i l r\ l k 

* d is iO tj 1 s x k 1 1 IS^IU 1 L. I O It ( y 1 hi k*. 1 

tt i. s > k (. iik. b Lsv. } i t h t i i », \ \\ i * } s ki i^ V k s i tc! Ii L 

30 t i<-t I t kt ol >t % J K i U* i ( *>* t i t t , ui 1 ^uliU 'uv 
r Hi l it i ^ i v ^ r-ipt , k 1 v H kt k Ikhi nh n « k 

kM \.tk,J 1 t % k *k<Js, y >[ I 1 i J L l is k k r i k *t 

mi the ike. 
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vhvls^ t. m ig at ihK. + Ltia it ti d v "it is *oik tf\ ^aipn 

\t- > ae,euK \j*tts x wia m ik^sous -a vp-^n vh > oH- *>c> i*id sbi* $ike I v ot 

S m^hu a\ ,*rv oo*nf;j{ ^l.dJ i x\K n aycnl ^ Ki^isipa^ar ^^ l s \H achs t tULHiN.Us.'R^ s*n 
sis ;hc thee i^vt*c eop^vt.orx ■.Mntoi.p^io 5 J u«p ou^siton act \c ^rgsi^Hrob ea.fi aho 
i^erpo-^teJ u;v rftc (.-osTipcrmiom 

1 Kc phaa^ "pharrn<n\H tsvalH ao>vf ral it"" te;*rv to m <^it?i\^ aiki 

LonpgsitK t> T n.iH eo p^xhkco ^ lerec w s^im ar n'ltu" ^0 ua^'ior vv 5 ^ o^roiibaena) 
10 :o w l Trai. iht ur^^io-uh asi stjucoi ^ ^on^ ■ i^n ior that ^oukuu'- a psetevi -a. .kshv- 
jr -*vuont 5 " ^ d! ^"lvleMooJ *r *Ut an 1 ^ p :^\\ „ ^ a h ^ ..'lopovtioiio a?v ptrp, c<j a^ 
it **UaU N s aiPior a^ ^u<1 M>£ufco3s or i^-pu mot*, -oik* I Mr«-K vauble tos voht on n, or 
nj^P^imo-*; lujast 5 pf^^i k- ^rv^ctjOF! ..in <«K< he ptefrvw "Hie proparalu n v ar* .i&o ^ 

B C. Nasal Delivery 

K rcra^K 'iohoi1imt:«l\. ihk p~.nr areusu^ o-'mpMiti-c^ PWv K >Ul,\crcvi by 
u^i iVu^aKp>a\s stihalai Asidor ul^ct j^jOnoI tJkw, f\ k > eh-ck.' MliKxU ;o? ^Vctmijj 
t'O'n^s, kK a^uK juv? ^ertSv'c oo * ^*'ss + s oj^ d^^i > th^ nj\ai ^rnv.l Npsa\* 

Ken kies\.:u\.\l o i> L ^ ^ s *md t b Pd.ient ^/oa^iJ u\,.-h 

20 ^^sfica v itH'-irpnraK-u *kr s »n m to \icncc u's crntcvi i t;nr <-J ^Tihu^^ 

x"ti; ^ are «No ^Vs;,. kn^^r m tLc pl.^JWciio- I ikevssse, ttat v s;^ocuial dn^ 

vk\ m tht $>^T! uf* k^tlaoroethes^w^ppajt aubiK Ktlc»crbcd ;n ^ ^ ^atert 

lit i,cs;a r n^iH.^imr-nt 4 ', the mw;i;>Ts ron^mphio llv ovt. iwvnci. 
i ii x cvo^ln ^"'M" " ^x t> '•i^xii s py l v v \^ ! il he ik \ r i 
; UkvJkS\tsf*u ot ttu 4\iji*|h>? \n ^ o°tho p^^u^t a^Lat^^r 1 y rts^ .-^sM-b- Hnv c^l\ lis 

^?Kap^ -.a^i,! n> a ipsJ p utiole, d hpo^MRe, d. % \i^ N a nan^sph^r-- or * jum^amut. or 



m 
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Sikh iorpi\ujt*ori\ i;\rs b<? :^cktseJ tb- Ox mUoduasvMs ^ phaitnacebta *Kj 
<\\ -enable tomuia; uu>- ol the niclo v ^cliSs, oj ^ epfcuuets diNCj^-sl hueti \ i ><■ 

. no s„i .v ipusopw 1 - ?v >-s:nr iU\ Mmv>t ! <o host o* k\\$ h iht. ^: istc tor oa'iip k\ 
win" is ^ t P>"*~ I tL, t^K . i. J kV K * v uh e\ vj \s « pivu ^ am 
5 ^arK't^i^uki *be Urg^lc t ih^Hv ihn^p^ k>s if ^.Kt-'kiliit Kj.oauuj u ;rsle£Si"?u ^int 

Recer^'v Jr>^oir^v^:c cL^elopoJ wuh M*r*n"^d .v^sir ^..bib^s arJ * sf^Utjoj 
lutt H-cii^aUo-vn rt Pap^^^p^i'ox HKv AJfer; .vsd S Pate ir 

\741 ,5 \K sr^Of f i al\< -i emj-vMiird Ikio n Sj. icsorenee ,n sib emiton i Hmk'K w$r> 
4s oJ ]^\^iva;c a' C 'ip ta>'H*c " \r mT*\«Limv ^ p>ist>«t^! d^t? c^ji:ts h,r- , N et s 
ID ^^t\fiTakak-i. I't^ i&jmI^.;... i. s^k-ut 4^ I 

/ Patois > L s iVes. V6*21U S KituiS \"J*> w bS jxtd I S 1 aien: 

■\ ^V 1 ^, oaon -ipoei'Vaih OkorfOtJtcd he csr H\ rclo.: ice ih Jtti, entirety) 

i ipON^RK'; basemen u-;cd MKoev^tSi..y a. ritfiHv of cob i\pe-> ui^t are 
i* . > k ii.UKi M r^ofa. t k 'i b* otVr p* w.^ v*, u*l\k1 *l 1 x'L i, ^K'r.siv^ ^rr 
15 hs-pJttK^ vu'jui^ juvIK 12 (.UK (Rom:c\^r ^ a! 1^', slaUrr ail , Whn h\ ^kiu*-\. 
Up*.- its J.it sK^ sis* ONA. i--ng?h ecm-.r.i,nts 5hat ^ E\pK<iJ or ^m.J Jolnc^ 

1 v >Sm ikj:hLjfii/ H Bo I j \^ " l 1 1 A i\i.3ri I #Xn r.d'Oi fti^.itv 

20 ^ Jiilej B^nm^it ^ '^4V ^r^Ncapt^ n Uu\>f* ^rd ^1 e^tene jUe.;o ^ t S Lelau ^ 
Ger^^U:, h^^n^o. wkou ^5 cu^L.rcdc-uiJ Sines ai^^nmjJ- bi&kbtsot^ e^euJ 
^k^vliil chne.is Im b cv^nsrim^ jhccft^CUw^^ ci^iip^o-* o nisi\b.-*5ec drev dcb-^rr> 
biv?i vi-sjpk'^ e; il^pe; Kticstejt^ ul , ; , f^^ t * v^.UiJ l^SS, T fu!i^ w<i' 
^^S) I ^th^riojc. .Mdl bos K^e^? dsn J a ti^o o N^^i^nt^ is ssot ovm^ ^u<-d ^ su^ 

25 - u f N 'i its x s "^p ^n--- 1 ! fo v n \ or -,ouj» / ttM i ,t\er s%->k m t. is^ s \ u\ s tV 

3 ip^VsTiv: , <xn ^tuk n iJ Hon p^os'pbobp iifi 4* arc di^pfT^y, ^ ^cpici 1^ 
HH\biii>3 d spot-: ift^ioiK terr, sji^lbUinekb? eoiK^^trn 5-"Us> v "? H^vte U i'^ ler^i^l 

iMer^Js m rbe t 2f H 1 to m is, ,m ,i^,i^u<; sobno;i )n core 

6t 



^v^v!> i i ad 1 1 K I" It >u iscl vf. v vv IU x^iibx. hd.1 It, dru^. u 

I ion cuTXairi) xn r k i-uiUlh/s * <. iv» u^<.*it ^ v d 
n r,d{Uj ihc ) £K Mur \ Ki U , th i 

5 t i > tu Ini, m a ' ^ ^ ( it ' lo'w* 

i«kn a i t n\i i ! t u i* - fvsoia * t ^ I ! *ts Pn sp o HHit tan 

\ it oW i L' v M l i,rl n p t i isp-rvd r w.~t do di It in * 

r < o » * ip * v, t * \t i v 'nv'U' is ikh r*K m n\d M^k i u K pi 
i v * ^ t »* i\v < ^ lo mn |l n \ m ir'I u i 1 i i v t j n f » h ] it 

Hi wll i 1 t l^L, \i.< \»V0\* hw- f(U k-^1 lU *Oi* s. J.t N p."kL< M.lt 'STkO H < df, ^1 

it i fk il *. itu^ ip fcv. l Hi \ s nikl \ 4 ^1 1u ^ uuui' lUfh-k 

tiivUi ! iolu < i *Vx <r - ' 0 ^j-kcvi m ^tt^ "truct -\ -n H s<. s & *v 
ro ] t t v ls kti, e^s o ik ( ^ » ir Itoii > k. H *s 5 i xdr- \ 

L | rill .i M rl I S," 5 tK k. f p Ul ild It, d' li I K r IT > I f If r liv 
IS l„ (< llv IS 

1 1 A i ! to i p^n i.t\ t\*\*M t Uf [ L ) Jt r t*k i\~ r m t t 

ipiN (FX-, k ^ If vll ' ^ ikl' S i I In \ \ ( t blT K' i s if v ^< s-*t *i. *^ 

ii ( t 1 1 « imjk-i ^ ^"ti, S n ' k ^ 5 a i il i s 'b n r\n*'i u o 
^l, * npi i ri|!uVf "k n t UU ^n'tiiif it\**Ku 0 c 

20 io i vt |f\<^ tiof j i \t j k *iJ f I 1 lor d \ \* Kom T K 5 n \tt? )l 
A t tot ip u->> .sS v krd it »pt, Ul ( \s rw< t- , 
\^toK V >» s'v i kVo -If nul t npptv,,.) tL.v b i^l \n «r nr^ 

II t ! L l. * V \ MiMr \ ]t k\ , ulllIK hi Ul 1 ! v IP) kI it M >, i * M M 
*i \< k i n*tni« v i ktt M/k i r i ii^tKiii^ t iu IN \ J k\ 

25 ii I i I v svl s l T V It vp\(.idh t,K\i^-nu i- 1 rt.\ i ok, 
* 'i r h r or, t > U' x 1 u v k l (^ppk v ! i ^ \t \ 

s u h*u { inn k ip>,^K .h^UKler k- kit >uJ r nt it ki t *t<? 

OipOJk* H^hvU iknl|K\ ir-^kJ 1 01 it^k I Mp x u* » 

t*a, \ t J n 1 1 s oi k, ^ v* s an i aw t i, v >w w ii 1 1 \ t -e b k ^ t ^ h u. 

30 Ukvl T Fks, HJ Jk K \ L i l II t \ l vH V I t h^. t nSt \vt" U 

ivix KMijvitvsMn ti i ^ pi t h i L-r i k \ 1 >^ip>„i. *v\ * r\y< i i < 
f xpov ii ->h \\ nv R* i i n ^k v ^ % mmm k lilt \ i i > > i tpH>tt it> or 



"inilol^ w l<ci Uv. k. *hu bv UL I i> k. o^k-Sx rtj. 0*>K K r vUn ^ *k, 1o*Un 
in by -] ' k HttrtU ^ <> vi 1 1 ui^r ^vanonH h !^ t tN f^i vij.M-K.CCl 
S .1Xf.iPf.MX b\ H.5.-H..>f k ul U.v. !ipki t>.. t.ht Ljv.-aii.lt lCv* .V J„«K.1*.a JO'.*! .» <i.tX\ * t v 

HH 1 l^H ~ k. t ) s li Or > llOhkSt* Nf J.! > vv.tlf\M.ll 

I j t M^k 1 r v, }\ i r- l k i\ % t ui n n x u K 

I n> nn if * J f K !< t It'iid i'I i vj ( nxn t is!|M n i l t 
t i i* > H i * tnl v i I t 

10 I 1 I k J 1 I 1 I ll 1 d. 1 - k l| k I t Lp i u i *K 

1 V u ) p k j. ^ I 1 1 H ''l vM\ I k U h t ^ k I !<► \ k ( N t 

1 k v\\k n i r on 1 1 j i* \ s i t d h 1 1 I \ s r tV *i Oix' rx i i t t * 

s l ! 1 I v \\ » 1 L 1 M \ * I * 1 lk*t v i t ^ d > I * X t 

v Is L v a ^ k k t k ( 1 \ v l i n >U i k l k. a s v X l » K 

IS v\ It MvH I c ft. v V* U WX IV v t O kllv 1 l\ kL.kk] H ) t 

pi k\ Mr U\ J UVUliit kll s k. s I L J n I s t IV 1 ( silt> t U 

Ms it In 11 I .'PI IK t>kk )lt\ llkllffl M\ ^ \ u t 

list) t lh k I l I tl 1 H t ) d h J ] I 1 i I Vv. lis kt 1 fl I s. ) t lis ► 

ii X i Irt l^Ktl s * 1 -.0 i \t i Ml v r^,1 UktlHik 

20 ku bk v ki U - k J- i'I IJtb! ^ u suhh ii I id 
> H\ d 

r^kl n s t i i J i « , 1 i i 1 1 t j. s <. n i su i Kio j 
IK h Ii * ti» auv s J m u u ) 11, i il k* 1 

k i f^l ! v \J: i^i idlk l E. ^ ski ni 1 * l f nl 1 mi 'I 

25 x 1 * o ltu is * i n*xyiI « v k rxc U i iKi u. L jl k I U 

k k iiTiivl hoi m t f k.o)i«n ul Mtln 0"npktkT-> t 

iti t ml i k Itt ^ i i Utn *u> p i k n fi ^ \ x n ^ ^.k ^> 1 ion 

u i 1 \ l \v io il it.U\h i i f >] i v v. t ^ Mo k u 
k Itr f 1 M \ U t s ^tt U kl i I 1 X 1 I i yp t 0 s\ ^l. X U d x "i i m 

30 kH t k u1n i i t\ Tk ^1 x i u. \ i* v 

\ tLtt ^ ii^ n * ot i v v \ ) t i t-i u 1 v k.k ih 

i i t I at v 1 f i k l i ' oi \ ) i k i t 1 tnnoi \«o if »1 u 

^ v l j i H - 'ds 'iik J tf < ku ilt v * i % Ml 1 tl d u 

j t s u Uhs^ t lo koU It. 1 Klu 



K 5 t s.^S ?Sfc«s 



dcM^'i^d. us. iii polyncrs able ^ rxs oe^ssdt<4 a 5.. ( Bv oA^tal&Xe poh^k} 1 s> a iosks vU<c 
rarc^fsr^i^ rr-M 'hose IlV . tjmu^s c^nempbu^ i> o^- in $Is£ pr<j<-t'N ^nt«iK>r 
Sui h fuM^b-v run V >«o >\w \ '?i*k, ,^ '1o*» itVii vt^u t v ■ <>w Muh r \ 

^txi^s-jl ^ uo»p.-Mkv ^K"rn b\ vlWeu. £ m us uuikaI 

h> vwt,vjs p?duu\1 Lns^^ihrdositB o: The p-vvr>t *mcr*hO'i, u^cuso ate 
P'^rLM Tbi \<%.i i sl<* •axU li^ncrjlK cs^^p? t< ^ix m>'>^ p^sm-h oik ?A lo^x^Uimu 
I© a ^ts a„- shosc dtsA-uv^xi Jxu v\ ^ " on^lss= -n 5 1 v>, ah dn - m imw&^r^iiM^ £ \:i 

imruros-^mJasv ci,n v ai\ *ub-"atKC thas ^ibiJKes rmernusc- nu*u^u its-|ioti.v 

sm-kKic Si^usv^ut-, b .irlsHi. rKs^ipht'se-s ic l, , ffc\yta*K $j dv t h^sonis*; ^nv 
v\'u h ihe cist*3|K-^\ u i* siKMrpu^i »j * o^: UIctIm . I b Pettis* No 4, * . 

A-.f^ *tso nn ,j?k1 .ul v^isit app^w;}) PIi-ttjcuu ..v. 5 v.uni$sosu!^s and 

vacu ft v ;bu tl o ,*cvpe <M~ the p^'-t^u mv^iki* J <■ c^rta^i » v lhct v^mpou^^°<, xsh ch 

{Ku->u^^c v^vstHxS u\iy c^?i:an D\ \ PA^'^mg ^rx ^ irotoot the 
^ .|yp"p**«Jos i<. O.'al 1 4>u? t s'-i \ u-h \h& pquido is ^it>e i^st .< • Hi* \s *vtcd 

^Kao "u^ pi^.c .t «uh ii ,i s l\ os j %^itivo^Kl ! %\?;> s^ ^env^ kiU'^M i^s Ui,fs-. o. 

osdm^v ^ v U m il^K ^K.Uilsrg ; uvkic op?esM0 ) ^^i. rs, ^te^ii J ^ itus 
25 ovp-e^Mcn - v^tcn 5 ; Xu^k^m.u- J^Kc s tccbr <\ ^ a-* w Kta^r in tne itu Mu;b 

i tUt^f iJ ddu on ~\ fe o^uo noli - <iJnmiM*^ti^f vi a bd-.^? ion Nurb A* 
30 K>iilU<^t. J'>i> i^o,'* i Uju^p v. ui ( n ,N,t h ^ '«tnn ot v f . i 1 p.p n\ s » i's 
»v1^ ?nr:Kf r.^^s sui. k .m pc T*i ,i pn J^n ^1 0fttKxlL>«eiU, tbo may k- 
mtMkkrvl ^-i'^ ,i v nsl 0\pK ^ei %\ jlorn U- n .^vu^^ it otfwt $ ^\ vstus. iotrt^iK 
avion, sin - K ^hi-ii r\is i \^<>hc ihi. o r^n-p'^bo^\ o <d non !■ (epl*cai o* 



v*l' ^t*\ IU Nil n> S l U vokl^v <. Ull* ^ I t iVl UoOl * * V 

U ^0 L \ if u t r*i -| "M i. 5 Oi \ 1 \i > 'i 4 * r 1 x d 
-v 4\ Hi S Y< I \* » J ^ I »i "^42 WO 

i * l ^ I f , t 1 1 v ( t ^ f *ii 1 J ^ H F \^ 1 ut ' i ' l 
\ 1 i, ^ t \U 1- J ' ^ n i ( ' i i ♦ > •> i V* > > - *v 

\ u^me *i ,ni ion s .im \m Ito uu' 1 i In it 1 k it i 
10 T>* \ i n J K rtkki s^irSi t \- il* ill ^ 

''P> Vj Jit- v im» ( Kt m * li 1 1 * l x r Mikx*. r >kul 

1><*\ i u K t t m'^ t i t e*>\ \ in _ % H x "-u l ^ <. i t 

\i i 1 s i 1 I * ] K p L^t at !> u k l iv uij n \ N i ! i ^ 
, uultit ^ U ^ h i id k \ po i Sd n\ nil "rh I * niihi ^ 

I i 1 k, rrHntirt t^tt \ku*xn t oiu i| i il v t *) t 

h i ^ i ■'i t.t i i In p* M<, to 1 ' \k s \ ii> » is. ot^ii ^. « 1 

P* ii u tvo i tiin if In ii n*v- J* 1 i u i. u i 1 1 ^ i *\<.\ \ 

20 s^UP pOM Ml it 1 t T U Hi I n i 1 il t u n f -5> 

v\ ill i t ih ho i +o to * 'til* -% Vi It "-k at t \^ lx 

v ) id i f*K \ w rt onv "il i 1^x5 i »n h tV\ ^H&tt x. 

,* { v iii ^ i *i *h i m it di 5 1. i t tin «, ifv <. t o 1 1 *>i < « t v» >.< 1 1 i 
io i l s ^k * u 4 * *n*ti m ^ Ud.1 s, \ ii iinvt'Lti t t lu, t i + ^ t f, >k v 5 nt 
25 is n vs.i u t r * it I tm pu i,^ 1 dsn ^ n it 'anmi ~r iii i >-t U 
}-n "^iLn ii 1 usvi * tt Ji. ^suxut"- ^ s n t r v k h ^ * Il t ihl\ 
<. *i'>t t >t * v t i i o i n )ii St i K i 1 i n*r r i ( U i I 

Li ^ t , ui ► i t i i v. sik i s i n< [ t k s u n i v. un L^u 
odk n v x. l r v i <i all t ! v< t lti ! i i^ik x ul t *i ^ K 

30 tipo v Kt^rid i k h ^t. p It i x \u 4 n a > n v 
f i, o ^ 'mhin ^'x^i^k * { fu totp^t > t > i ,u in > 1^ 
'Mod^x i. i^it i mo 'Ms-iMiuh 'ki at \ i p x. n I s Ta \u ^ 2^ 
s r\ o i 4 * t ^ ^ ^ ^^^^ 44 d >4^ oi n 

■np * % 3 irv' ot^ >■ t ^ h t ift v^J i it(-f « u d urKM i 1 S itii 

*V5 



No.. 5,921^4?^ which are eapafefe ofiiaisidng a class I-rsstricisd cj luloxtt i %y r^b*. > tc 
responses m s host 

5 pk'^\ jvkp^p^ks or imio .so v,eh „*a sk cc.w *s\uc-\\^\L twor-i^un 

l\n reiser the torriu^^i^t *s>Mre, h*|v>u>rii. svcAK k\y-t5ioivc w ir" fhc hNxxl ot a 

stci-v^M, iHf^Ti^iiSc agents, iric^^iT^' JifrT? and prc^i\4tncv M&c5uame$v v 

^o< pivH 5 fa o { t\ ■'Uvun ''v.x 1 " * m nui i'u -t^- i I ire t ri^i^id' p v 

10 sS^nu be eu^vjl do! ^.iMri s po^res. u'5 , ,0 ^t 1 ' kne^ti te<J n^V^ 

A*n oi % ^5 id> si 1 * n^'^sMismskru-. n.s> be em|^e\td sr> *hv vo< ensu oi 
ih-v jr^ops on I ur o\iTpk, &i <idie\x N s roav V. mchiik^ Ni^* adu^nh, cyml nr * 
SvirM.nct. A^j^t^ *n ^r<f«(\* tbo orders 1 rv>=:i ^p dsa^oeKp-u nsehais .i\m.r^sit sndj> \ sic 
>n mux'ivJ oil * ^ *i ^uLitot of i-tirtu if ^eip* ^v.^ ^k jt ^ p i A. ^ mJi iht p^it*^ <■? >u 

15 W>.<'/v?i *.'*iuw v<\x:os :u iluyfe.'.Vf'W" d-m \i fitters fi r c^a rsp k\ t s e. p;d^u, 

Jc f I) c-h passed U -a^ u'i- r'^Vat 't smhti i^-ed h- drot^f oiibod imot, BOG ^ nv<! H 
n ' ^ .vi si. ■ he joi^unis^^ 1o ^ - rn v, > t-xpt^rd < Su \i^c 

i \ iupkie Ad irvdis! U>^^ ivtamru^ f kUoU MIV Mvi^k A*Jj 1 <^ <^ ,±nd 

,il jinam rfo'^plia^ v-t^o. n\ i.,i,k\*.M-. ?tot* o^ ,ti * i*hk v -k^x^s. ^ 
;> v *'Mrs\ .u>Uk\3 hi^, u, wiiti>m\ilh ^ jjui^u'.'.Ii, ■J^ljv f t *; -vH^k < ' .usik^ i 
r-vh|>hoi; liAfmcs. i\uslfi.'iaja v *^ % ns^iotplior^ ri^m^OS^^ *yl \ ^ qusl A 
25 O^kjnc"-, burh ►i-»<tM-CSI o' *nit^euk i J -12 s kc i%nc\$ .hIj, 

W *:h.h sh-- ^ ^k-n iiv\ kkd ho^ri t ;i o dri v«>t ipOiiu^n « p'ct^i^f * 
j^igrkd to k\ srv»3t\jnc tc^n^ fuvcmir.iraly nf rbc fh^ s\p^ Hf^i k'V>. l^of 1^1 
.\p; cMiAircs^v IkN y tM\i II -I? d II -I ^ to *a\04 Cli. ii duoU *i s.'cH 
r«>:utc<l MK"n^ic se^po o> or ■ MU^twr^d j^ngv.- Ir r^-t, Jii^k u: ^iJ t«t-o 

icpori^ l\>v\i;n; arplu hPsk of s %>tu\ w a^ pto\ k^c! : or-jin. ^ ^ npnn an 



wl Uut e <~ t <. i. 1 v <■ KM> i^lU* Kl h l. 

^ S tiA T 1\ \ v lii 1 1 N X* 1 s U_ 1 i n O T X i ( * t t * >. S! 

i\ * i * 3 nl 1o iu^ n k ki j i i^os ■* n<ni » H i ^| M t 
S ii u * toi i * \ k u tu in* >i t i -^i pi >l ipi * \ -m. ^ it 1 L O 1 \t 
iKtO^ ^h<* ] Hi L V^Lt\ (Vl'l^ldlu lU'H It Vl'l *i \ it i> 

^ fitU 'tj 1 \ ^ ! |U tit 11 ll t kl n' hu 'h ( T\ 1 lUk «; u 

> u "i t > »k * * s <ilu v i Mtd m i ^ p hi Mu^i m i t i , m 

10 k u, u t ■> ink u \\n * T ^ \K ^ i.IS n \ 

f IS t I' d 2 ( T! ( x 1 I . V Lvj U< ^ JL > v L i. it O 

»\ mk b, 1 ! vi m _ ^ ' \t i <h t p kn 1 id « t vOi nr^ i 

i m l ,sO"'J ^ o d^a ht ^ txl di <kHS^\qi l 

Hi jh^i , , hi Ik I h u I M^i l^i 1 i m i \ <■ > n a 
15 k> k^i t^ifi 1 M l UlMu p ^* * v r- lk in kTi c r i 1 ^ 

IfV^]^ H lh inn 1 n ->U 1 1 * fU! H.lt MHh i *vx 

* ll^iabvvt ^ i ■> i tVM ys^i,l \ i i, ^ii 

\1 <^!l t\ J ipO I 1 i. P 1, O t y 1 I Mt I I* M*l* 

l flfOM-un J 'Mr O if Ml 1 Of! b. fill 1 k 5 * K Hi. ull I* P „ « 1 U 

21) lu k«. ^ i i v\^w^ _ usnuhJfh"! -runs pftii.hu n 

1i v\ ^ ii ^ <, r K i l\ ^liX'l t 1 V <.0 1 ^ IfONtt ^ i 1 -Md ^ x\ ^ i I 
i ^rn t\ i^i ^> t i ^ \ Li n ( i«\ ^ \ Ei tpoo m* ii ioU r ^1 iltxl t l 

1 \ v K i x>< s tkl'Jt ^ J; t I K ^ k W P IV. I lv l k M k.^v^ 

J <fl^ 1 j s. c ^ U t I \ fl! U 1 H> I 1 I foK \ t H tt ^ 1 t ) ^.n t 

25 r jl, t i m pin n t <; m ^ i s \ w > i f > ci md ^ t > i 

)t k i| n t tr 1 t Ik- r IN 0\f ? t M it <5 T< t \ "* U 1 ' < 'I tVul iK s Ll 

^■T uliix K to i (."k m o^t ii K 1i>rr u s'u t MP ( ' v ' e ^ r th ml 
excrpamt such as la«§s>:se.. 

« 1 ^ ] ' K t ^ ( k.1 (V il \ il ^ vl 1 tl^llS, 1 !. V Ho. I 

30 i *riph^ to i d \ d.sj^v i ui it vicl^t u nh i ot <i A" 1 ! * 1 
1 QS'li k n Kit i vi »i o i.\ ] ^ u ^ iS t* i« \ k i S ^ ^ i \\ k.r ^ [• 

t-mUJlOhx t j v Ul i I ri ^ t * 1 1 101 K !, OCvpVt1 I M \\ L^ldl\ 



p vkn\ Kui ux y i vi UV>5 rMovin i^ll ^ 1 \U * ul (Km+uuI h a 

Won uul ^fiv^v ^ Jul >w i i^o.^.Jt orbi it > « < < 
<. ■■ k i t \ 'i om ivrn i l ^ I ip Mr ^ it ^ paruu \r * r i i <j 1 Hi „i * 

5 t iO* d ^ ^ u\\0 ^it v jbh he 1o * ik t k*<. if o k v.l> i \ (jii^ r 1 

u ^au* t- f i viN * i t «.ofi*K. i i 

Ot'i «-"r v-\*<k! \ u t\ldvM * itr 1M ^'tVfpt. 1 SA 1 - 

ubVT ( a\ * in x^r »v>i«, hi Os'SKs i V ^ H >it KS 3 V tr^o* 
ljw,it,s sft^s * *V W SP \S-4 \Sfi w ul iktn i vi^ik^L 

10 Kuwi t» 'k \i n\ \> m\Hu*i\« i Vli ?f ^" v. < l J J UmlUn 

MHdl Uk AT \M' v ^ v«.OS 3 llkx 4 0 rhHt' < V J s.^ J Vv^ti* Jt^llXVl 

i txi'J *» P^'eiv v~ v,,in>i StTU \n» ^ ^> > it '> l v \> H -x e 1 "t o 5 

't iru atui lc e n ^ t^^s x f 1 1\ ' f lira »s \ < v ^ Hit is. ? Hi 
kl< i\ Hs n k'i M ^ i ^ iH 1 ^ \ '»^) ^2^4 i \ 
IS uiiK p. iuiUit ii -v * - i n h < lU^ntil .rii'Ji 

di HiHf s \ K 

*ie*i t vl^ > RM ,,lkao Hut < JV 

O- .,tS\ urtc tk )\ tut'Vv it*-! oim^t x', <. v ar. kT\J^'ioi 

L4> I] k ^l'K IpOk v. ct. ^ i. ^U'll T 4 lU vHnU M ■, I'^v.t. H I { *» 

20 i vkidt \ 4 <* i o< o x ki i * '* hi R i. ^ipo*K nt i*- , ri tu«>> \ < * * % s^' t U 

ks x > * i_ elk v I ok i J. bend f- v. ore i-it ' t * t it n vo\v v hv\i« tl»iv v 

s\mji1K His. ti -iiJx «, N 1 p^fft «t\ n '1 I % KlrKKint )h , I tc i!4t 

l) 1 1 f rc It K> .f-it\i L i> 1 lit !t K> , ilt'vkUiO 'fnf^l I 1 )V>)\ ' -iFO Iji 
"iKa^xcr <, x^ 1 dl. a r-1 U fXi[,<l\\l VLtlK -SvlHV 1m pilU x\tl wk^^ Pi 
25 MH 1 -l^^^\^x.' i { k t ^ ^ V I <>t -.t O » K ""^ UK ifSlU^ .t'O v. K 

_^ l-\1ux >*o^ian» hL'^v vrvsiu n t \>ls u'U^^tr l ,n r\] et^t ir^ »«. ^ nho»Mr 
hv V^k 11 a ' t x>i x t IS Sx tui ^ntTnL'issmc i VV. ■> 

i it"s i\Vv*v tiu Jit c tiJ i.'o'V J n il k< r \ ill <h.iu fi»\ 
30 ' v> C\ vk.v.!Ji " Kt w, ]' t 1 n ! K Mn t nl h s iuir [i- lu uJ d^v^lli-i )li atl> 1 
^ «, * v il> *i 5 t t p i MTi\\ t k»K.il u k > i .it pn| t v'B ^ ^( 

\r f x v j > p n m i -hi r i> \ pj\-\''fv' 1 ^vl kt\m m f <xK t u 
)' i liOM'f,. ^ >m i in fi^ Kx\.spo,i-if ; 'i "U^r<inii i. i i u ium 



ilL^ "ik no .. tiu ion i u n =. » L wi^o* * ^.ot ip olo 

jol si I ' * *ltUlk_t i low -a Unnu JkU \ is 

tli i t it i i i-n 1 *ors in \ » piav n tl ki vu \th^s)l 

< i the t u 4 H I A h hh I )i i v 1 u\li ""tl 
3 <j. uUuMiKiittOi^i ip ^it.miMi + ioi in vk i * ti k 

Si.v t v il itl isv ton a it * k, 1 1 w k i ^ d unw's 

lw^> n uatu lit"-' xt o vttit'ivi t, v «. l v ol ikitn * 
«ot5?:to3 km mimhmx«; 

Uf I t I. b\ f H O ITl IN ft It *> U 1 > )" \. } i. I ^ < (V 

tl) h m^'i' )'t [i kun \ lu il on f m^-s (stx^lv^h skh\k 

u *\ u it' iv. s k, k ut v -> l k i!triH[)1v v. ?f *\ M Ik ^ t. ^ ■vl hkk) 
pw v < ju Ha suh ii ^ \t f fk K K «tv kLAli vi J iv an k* 
Kluk * H ci J ii b t w v -n c ki h i^i. '* p nl k kvHk. tt y } 
<. \ i \ i *\ U K h U 01 1 v. kl n* ^ i bi 0 H v>t i ii kA »t l' la iaH n i\ i 
1:5 tl )t Jl^l I uO uuu ip It k LN kl %0 ^ I ^ - ■* u 1 

K I p-)lk.^* t WO JO v V>0 * v " <Uv l vu ^ uo ^ I «i nt o k isk 

^] 0 I S. *l J 4 1 l> k I ') 1 4^1 k i r lu^ IT I llvl J K 1 I i ft ^ t 

t f it i. t ilk. i f f d r \pcv 4. fJ i ->n t ^ ) 'hi ^ i U fkifKOto i 
stssesm:s or prevented. 

20 \ v j j.u' o 1 t ur\v I v iu K,,>)pvMkVi+i ? i r ktiu 

k -> ipu Hu m * \ ^ s L 1 Jijh J *io ! i ir mti ki spxtttk t u v. pt ist 
Ii % t»«i k^K Xl'^iKhi lu^iu ip vilt^d |\K^ 

Jl k k t>Ui r v 1 1 k,i \ IK I l > i - t n ^ ruk I Hi s rv l i,. i l lJ I 

,1^1 M ^ Nd*i d i I c k s \i t b w K l li I rt! ' jhuv K 
25 i_ ll ttrp if. t*iv i i_v to pant v *to ^.A n i x >uo tkkJ 
spo \t 1 t n ^.t tut. t kt l (id Mil ifl i,n 1>.U lpa k. ^ h H 

^ \k x nui PI \h A-vk-M i*t i i i\ h t l^. K l A uiKin i 
k it o'l'C'iKi ^ li--. tk 1 Ukil 1 I r k 1 lkilkl t**! o 1 L ^ lli'U 

o k ^ v ^ i c ii iu\kM lU.nau s 
3f> V- •sir f n^kt^kS iho ] n U o 1 t, p*xr v * iu ip on* dr ^ ^ 

n *t t oto ^ u i\v ptvN iti^ l\t nu > K I \ pi*^t l^u 

3 i - i iv > * it* ^ f ^ ^ I i MKill i k 1 bn\l k**t Uk 

<■ p' Niol il Kl i\ it kttivii:] ( • b kiiMU s l ill i t 

lini . KKVl Si \> V ^ 1 k * k*a Aidft^ktl i . h 



K 5 t \»<Ui ?5hWs 



*deniif.-:d ^di-.d ok dvn ;\puV t*kipe tM^l^>? '>o!f^ u tfi marked vslopbivmoc .m^uvscv 
i do^dr^vsi \ is hie w s hk>), \h?i\ aKhtv to i**o op, p*<x_ Sr md pt event asu^en 1 -. a *th 
er\^. v irM User ab*Ut\ tr <u mate e.ine \ roM tesporcsrs IXn^nSit. ^vU- uu^ , ni ouim., 
V t nontf ered tc e\f -i^vuEu ^Umac ifu'p ! <>'N n? ts<>J T \K Out a*^ no' enmir^ol) 
S HmuhI detail n»' t i\N i'i ^ <> 1-: m \h\ ^id t-u h rallied rUndtUsv ceM*>. -.osi'^ftOl^ii 

lierdrJic veil- ji»Med trw^3i<M ma> be u-£d v.tibt«i a v^„-m^iMV #'du^es °tjf , \wun 

Per\h(tie Ot'l's *fid [i •."^miu?* ma\> lx ohf^tiscd fv'TSi pc-ipJi-MS MiV^S, ^ot^ 
It) mar v v.» , ^!»u\ 5 ddtj^on.* -oSb. ^uutsi^mJ ;'i>v*co leli^ta^ K 1 1 Is, Jv,r%ipl ltii^v &p],xi\, 
-»^t»*, imiKhud on-d hl*i-\ ot ae\ ^*htt sa^Ve is^ ^did c<. onpk\ .kedt^'C o-'K* 
^o^Jirio ^ tted ( * M diidtro ^omV, tvru-t e^>Mrtv *ueh ^ CsM 1 SI . ii 4 
tl - , ^ .t;i ! l or ^ M tn dio f ! i>t' fiotwvtcs es;,d pa'phera' Ni.W 
I 0_U siiv; tv ! \ h^f sc^u-d tswsi oei^kcid b\*o»d uiehiiio.d va-M H^-J os h»w ri^M* 
IS di"cr^ *t Jesi mt^duMJmie -wK& Ik adds:\t: t-i tr> tntxUmi c^^ibsr^tkuisof 

OiM < \\\ M ^ t \Fa l IM'J ^, I ?\ hpaud ai d^r o:^u c^n^p^'ssidis^i ;h£ii uVuvc 

20 Roac^, This rH^eucUrurc ?ls i u ! d j^t he cvt sf^od e\<J>xte a> * fK^ssb^ rntfjiiadsjie 
sia^ k oaVivnlMt ^ Irs^ma^trv' darfiitic *e> > a-^ c; a",K\fM/.d ,^ A.^ ^ re a 
t tp k I t M anl iSL't ufi u j.^<1 ^ I ' u'"<: w 1 1 L 1 Jix^b t.\%ut- M„ 0. \ >. 

v'o^ttki^os d iius$5V^ nxofiiur Shu s auiu pkro^fc ib '^l> tb.«^l<fn ><m & low^ 
t<\tMO^sioe a£ these "market-, b\it hs;h «"\|>rrssj us tt. ^uttj.y.i s^ok\uk^ * -tp.^u'ibk to J 5 

25 ,K n al^<-u:h a- <bsh 1 a^KLuvs H MHO, ^1k^-i> n>i,ou! s o rii ^* lt 1)1 > 

,«id L^s,lurjyl,ti05> irofeyks 1* y (TUO <,H^> ^^>^,<, A , L ' j.iPH) 

ti->.as't, i*c\^:e^cd 1^4- ucK surtax-- uan^cews mav uko p uk<> jtv? a 
30 xor^v^ii 1 ■v-^Ok n^iifl.n^ e^, ^ ^ e^evlK AMvTsM.av tn v -i hi s \ ti ? r>* "u^r.^x^SK 
p^Ji^^v dc v <nH^l hcrirn \;f^it.il» L-b,, a e.t.L iLl ^ :lucL' d*at iar^sru a ^cm^itir 

occurs %<? ^ k vn > ard tsa:5s?c\L^n old- odniA x c s b, evatiiple, isja\ jjcn^dl'* 



V sxrMmeij: u'tag v,e;ho«^ hie-fcri at ih; «m mkH as Tho-t disused ssi v>o^~ J!4<U\ 
01 L*iv gene jfisn j^p'^ch UtNcr»K.'d VLOm t<i',.i f . W^w^Y',^ ii»<* Ccit hi *'ts%\ ^ 4"i0- 

h p Os\ i m b U>l pol pt.pt iL .V\ \ r-ikmJ "T "ir a pi i^r d v V" or R\ \ 

5 xvji 5 i ^m^-en c iptev^i' '^o'isHhmhI h»ea?M^m >n v s t<- y ^« una, >* 

a k*\>\ >n^ u; emn is; s s «.\?o>£m E'*iot v 5 <.\se:mj Rio tvn f tptadt, ma\ fro alcnth 
u*: Ui^-itcd soars ^'IsmoIo^kJ <>2st:*r that piomJo- 1 eoM hdr> to e ^um^r swkcuici 
Mternrimdv, ,i fcrdr*U\ ''ix'M rrus p*sKx *ih o ron-0'iT mkmk J nmv\mn|,^ ,i punnet, 
»ateh o* m too pusottov i»i\Jt« Mv^T^k 

i 0 \\ v* <>"k' pSuSHll.K^3'5i id v.Xn^'xd 0*f"s TUolX id ^.MV^trsietl L5. 0 M*dlW n" 

-mf ts ounldmt's- Midi a* miIpJ *-t \n Is SikIi o.M^iReii- pKdoi>JA 

;x v rnof!c^ s ." nohSc-J jo preserve -tenH,} i>i ike U cmu^t urMsl v ^e In j.'trorjl, ionrs,iUt>Ofr.s 
m&\ Ht u^ed j\ \Ufipt\ s" osk, ^ k\-> s r est ^r«u'n 4 >ns ,n oil> or^qiuvu^ ^hssks 

1 5 o-n* Lvi 3! t nb d add t o l ^vii'i'J lj Ivi.u r^u u ( ? 1> p K'lo ! \ 
\f. OIU.NCKSOC KIT. 

Hsc pKPi.«i isnc\SRn iarti»TH^i^^^ ,j > ^ ®^ ^otlnn^'v oflhe Jbotv 
0i,ip5i^thc *ifcciL-vJ^ Si.uh kiu l>r- cdi' v'linpuss two nsi'H' -nj^pormu TK'L^ss.it- t>) 

a dvgiius^c Jv^v k o^jv?.tr4: rrd» ?c ooj\pt>u».dLN £ca^csif„\ 4.0m *sn«'s jud ir 
20 t^uH)Tr*ot»\ l-.>s triple one o^n'^' ic ^jUhh a \d co;ita.,o ^ tr(hmx j>iu-\ ^*it K^K 
i-d^r^.o; tlivf ^ - N pto *so«ill\ b^ud- iu ^ pu>tLi*i L^th .eil«bod -rs rx5g*T,ePts Ta\ 
pjn\ Kk^i attachiM ,0 j swjtpvrt m^™*s ( .d d^v nh^ .ibov c, < l-t rK<"s, ,ul Ijt^ftji 

H>lt 'Ki ,U^ v aii^0 ^L* -Ll 1 1^ ^* *s f O, *M t f 0^ Ki K I'mlJ 5 t\c 5 ks\, Sut h l 

25 -s^-'fc*- aiisUhi* f "^r dRt'05 of % Khst\ + a^e.^or o, .I'UibosJy He ds^ 

A^iemAtu^ly, r kJ=; r^av be ^e^j^x, ro d<7kv; tlio a* t;>FN A ctk- i^hou j 
p'liuMts is j bs ^ujf/o ^. ^ ^«p3^' SjoK irs t<\.'$ ei.i \^ L^iMp^oj Seii J t ojh' k-^^"»3iJ^iOk'i«do 
pMi^e mi pnum, dx'Skni^^d xilun that h>bnds a« spo^u^ 'dttsdv Oi.t oilirv. ^ p.VHc ,1 
Ktk'h Bsi o.^o'iuv^Vxidw .ran iie oi^d e\a.rsplc *3thir j I"* R I vbrijt*' sh<m as^ 

30 Aiitlit voa. tx-mponcnts tba. rs>a; be paw^* v. s*bsn &uch mvluik 4 a %M^o*im lentsoc? 

md c>t <^ diagrosfsj s-tfjy^ut ^ *o KKiH.u^ Tho deiL0i-iM> ni a pobs-evAvtnk 

x 3 h- ixl 1 pro to; '-, <<i dw Ci.Uun 



-.poi'tils kl ixV I h ) r ok itUt«>t i^v-pot tuv i» u teix . 

\l *h ^ut It ^.v-iri! ri»n ^^bi ^isnrt«il l v. n I ^ * in n 

o*u. o >'u^ >v 1 u us, ait i ^ K »u o r t k tu vb fK« o tn >> 1 m*u ot *l Jtu* ,t ^ Ku »t 
iri Tulifxif n\ vo^ttvf m\ i* n it d-™vn <- t i<b ^ n nv" 1 * I <K 

■stppm4M timm< 

XI I. FWMPil-S 

o; . n ittsmr. Ihw or -4o1 t?* "\ 0 \uH schma fe. *\_ n iuv * v^u.x\ o" ko io>K<i 
|\v unss^s siui «,otia' Ivcii iV.Y ^1 nisxisnxl lo\*dJ e^ena >* m^uU' ic*yU^ 

IS \, M#t*ris*& md Meiftorfs 

*"H\-a in f <s jpj><te ^ * v'k jjvi" o ^d ,^\i^v>. <■ ^iv,tvir ^ i^t M - b$l 
s ;s s jfr *u %. J > t*i> ».xi i*" 1 ac.c ra- ^ xwirv^ "oe M<iJ aixj^o \ mqu^Ke e k< 1 -. 'k< 

2Q i tr\\h uoua a<)\v^ u<ii,<.CTCr\rrtMQin uu^dr^v >o M i t \ 
h lx ao * ^< \ '\ : rc.\o ,a;iu w k«< ^ < t - K i c t ^mi> \n i ^ 

A\ \ f\ J h v4 U 5 X R pr T*^ry ^ ^ a iM l ^x^sits Hjoa. c> ^ wj\r I ^ ^ fju I *\ . 

25 iis.n^k.aLor ai '•h C * t s v-xk 1 x r 2 m> r k *k ii\ 4 t ^\! , kj^f O toi 7^ v\, 
^.VO \T I s ! V*. and "2 k>< :>u.\j 10 fr^lSj Ik ~?2 l * x^r 

\ ok\i'.etxv ^ Ml hM a& ! \ K ar p.ifkd « ;»x ,x>l owirg 
m-ChTW hi^f irf^lGIOitnUrt^^OinNOlN 

30 or uxu'i* s „iu>t) -t.^t s-r pcr*i-*^wH um? ^ Use v^r^ - t i j j^J'osi s> 

atuju^iti^r >* v fO( kii?-t>n m!loftJK4'iOL'kiO*Vt { ^\ 2J ^ (^^ i M ^ 

72 



i M u 'H k iM d\ ^ vj. M * l* 1 o"21 alii il 1j lo'J i < \ 

KH,jf 1 pi ^IwM U*lt I ! K ) U'lLll'lJl 1 < \ KK ^ ffll It** i 

* n^ivU ito<U SIT pi 1 s r i i% v^u ^ i ^ i uan 

il i slOl M I ?f 1 K >V ^ IV- I i> N Utllltl V tL Jit *N 

u i l liH4it i l>, * u. < , < . v „ w . » 1 ^ U s „ 

llJt IN U It ISO « IM * fll 11* U J I 

- i * s Ilk 1)1 t lS"l) ^ J v 1 ^^U^(^\ 

1 rM t iU * u I v * I » 1hH4 o ,1-1, r x in a «tj il * d v J K tnl fl 

urn U\ * \ii'V Otim t iii|>V'' 1« , O 

hi n| wnu'f'ii 1 il tl U \ ^ Mile i ii l V i M * x i OiVtii <M o 
s \il i m I n \u i > <_ il^ k.i<. v k f I t >>0 '1^ 1 1' 'n > 
s. »i ? 4 \ > 1 1 i UN \ 1 ) if Mi itHH v st lutr „ *» t pjinu v' v Ovv i ^< 

t 1 M t. < N ^ * t ! " SCS US ^ ^L, I 'Til I *%U I 1 ^2 

ISJJJKiltMS. 

[ X k i d' k k ^ 1*1 "* * *rlKnR]u Ji*i n 

iM.SM > \vt. kdk\m w vi* J\ , u M l*rtl «v R' 

nl ''! l' i.P ^ \ VMM c n 1 -E ! H ^ i^lsltll^ 1<? ' 

*i t< i\ i*"c i^ln ^ K v>h t h - .(\1^k swi ^ KV 

inp it 0 r Lhl'^u i i't Tl M f <*) 

T i * f i i*. U vi w 't 1' i 0\ P» 1 1 h j. Oj^ \ 

^'l J u S (tl'K k \ (Ur 1 lU .vi k > .tl t 4 ^ ML.pl i I 

DW 1 M'ai i i ^ v v**- i i Jlo 2« iu ^ <ki* JL« o* % vn s i* '\ *■ 

ot. v vn^ d ( Iit tm k i tu k. \ h T( * 



I he 1 PCk product -A-3S dJ^csieti w ith Eee*4?lH arsd EcoRI and tksrscsi into 
ibe pT7AL2Ra3'3SkD cossyuei (described in 16646 and \Y'0A>816&45) which was 

dieted with EcdRI and Hco4?OL TIr: corrsc* construes u-as o>nhrrr;?d dircmgh ■sequence 

5 modified pET2& vector) at the N*dd and F««RI 11k coned coottruct (called TbFo) 

was txrofirmed through i^ussiee analysts;. 

Fusson construct IM- 1 u, vhkb replaces (he NMcrrmmU cystine *>f kD, was 
made as fallows To rapists; tfe c>-st$in$ Hindus ;H the ^-termi^is, the .k^;.D- 3S- 1 coding 
regies fnsm *be loF fujdun [d^rihed m W 0.^)8 KK?4o and \VO/9hU66453 wss ^npbfi&l 
10 usiuguic following primers- PDM ■■ 1 TGTGGCT CG A AAGC A t X X j A< I COG I 1XV (SEQ ID 
NO* I } tT, 64*0 end GAGAGAAIlXl'CAGAAGCCCA'TTTGCGA^iGACA 

suM dNlTx, 2 |ii 10 nM each ohga \xl *U'nk' wa^x s 5 *d Ftn DNA polymerase 
(Stnugeoe, La Jdk. CA} f and 50 ng plasraid TbF ON A C'K<? smpb fixation rcteilon was 

IS performed as follows; %°C (bf 2 mimnc*, followed by 40 cycles of %°C for 20 $<xom&, 
04* C §5 scccrvh: «nd 7? V C 4 mifiuU'&; m& finally 4 mirejld. TXigsxi the FOR product 
with Eco k\ and c1oex s smo ^T^^LiHa^ vdiich h^, been digesitd ws?h Sbs I s&d F*o Rl 
Digest the seudthig coimnic^ vUb Nde T sad EcuFU ami doi*e ini^ pllT2S M iboae sues, 1 hs 
rexaltirig clone; (called ThFU» will be TBF * a ^ystcbse ii cno V end sf the 3SkD codm& 

20 rc&iow. Transom* ifttft B1..2 1 a^d MMS 174 v. bb ptys S, 

The p£T2ST&Fe i TbF<k described *ht>v&i con.vimtf was digested wfrh Stal 
*N£B. Bsvi?ifh\ M A.i ar s d Ec^PJ, wbscn released a L?6 kb instil containing the v<;ry b^ck 
|K>niun of tbe 3& kD>-j¥- l.-'FL TbH^s siss^or ^ion. Ths^ insert was gel fKLmled 1 tie- 
pET* 8 TbF 1 0 construct ^ TbF 10, ilc^ribed abuve) was digested wilb the ?anse cin,<ym^ md 

most os ilu^ A:'iHki> cc^bng regso-n. Thss isiwrt wiu; gcrl psirifkd. Tlie \m&r% and vector were 
li^fel and ?taiis.formeil. The correct constat „ cs!b<i TbFIS, wa. 4.0iifUTned through 
s<S t i c vicl,« t\r ^ r^K ' i^c 0 t ; I fl \ S f v n ■»* 1 ^^o^.^|^v \t.ul Nur 
Wf>. Thss- fus3i>fs pmiosn cosiisiMieil die <srjgi.?Kil Cys at d-c yrtiino fcrnisnus nf ih« kf> 

30 pwisk- 



&, Mxpr«*»i«». »f immn pmtmm 

T>£ r<k»\>T|il".*r«"it nM?; t v ^s-s * t, ^pr^stNi u; , , 'A w s*h j4\ li^ktStK KV*lii"s 
S ^w\w \-"t^ |Mr*to * ^m-? U.s pt * uwr^d ,i IT ' UNA poKs'it-f^e 

s\as }i"?il lor hsgh J * <,pfcv^ort The t^oml^iy^t ijl <^!a^ kMU'i pr -tcton pjMfi^l 
irkrin shi: iiihjMti xupc ifcildRUH t! c jv^luko *?iJ jmoO both ot 5 t o* JPTu N^kcfd K\\ch 

iQl Usl N i luf^vott^ . CAf stj slvpte^vR^ ut KM ^ <?u 

\i) Bnf tK s ?i ! o; ^tms^la oat^feu e-iltjic of Bl J 1 cunt^msi: tbe pJ 1 

^n^mM jm^ 1 t or _\ Yl rra^i^ wn\s 5 *)iov, »u m< k^ro^ c a „>£u1 Vi ^ g_ m\ 

Lhuf^ip 1 ut kt J ,?k*rat >" i * t *)Kk IK'bj.^t .KlUk 1 ' w tv^i^ 1 
;nM JP '\i r Ul> >6u ot ^ ? ,md £?oy. r* fus" ^ a>Vmosw$ i h (1 M * " * lu 3 ^ Ok ^ 
rvir-ovd iron, 1 1 Vsth 4U,?uc»« b\ ttr^ihssafi* n .no ie:s, -peiKkxt in J? ' ' n;l ot brsJi^ -< 

15 *)d-'t<i 1 \t n pi p\>f *at? kV| S u Mt*i\tT>-Hr pH 'i ^ i-mL.i^r ^ s n\M >'M^I 
■ ut s ^ p^r liMpvpriis ^Lj\ > s-x o^isipkit? pa'* m^c uVKii MMot < H^trh^^^e, Mittvl^ sm i 

1 1 e ire' i-ion S^hcN vh v k ^ k ^K^J il-i'ee ure c -tr j !t iH M'S \v< mM I ns- 

••\ y >\ u u«h >ol^iu .^fl in ^> ful cJ'imbUo^l^iVt eor^nwiu S M 5 1'-^ ot 5M ut.^ 
Jii v?K itj^i ;h v ' sol^leMipotivS^si* f^Ov^ t^^js; pis^ns ut h H t^-^iu.^^ 

■o.?ri tv^*Kl to N I A. a^ u r^R o 5 ti pel I { :rdttet:o&Y>.i bv K-cknji 
i^ Tj)>^vr„l. to :or 1 l atO th^ i orip^e^ p t 1 - ■> * olmnn \ hu fl ;bro juh \*<& 

t \*\ M i, "i iH ii^i 1 i N A^ J i\ hi ^,f' iM.i'KdiM'u -i^M 

♦r-uv ^^k'-k-v t-uKian^ voiV^mriR £^,1 rti. *r i>n s Jii "» Lptoicir u^k p^dl^l, 
dw:>/eJ ^ '^t 1 ^ I t.vHt 1 f>H ^ '} bonp.; it or s *he \j M >V rt\m 

iu^ii 2^-^" «itj£ rv^ Lit." o; is d^\:J bjiokrol v^ltsu-- wiih "h<m piu i\ 

j ^o\\1 ^ t ei f ^ 1 5 * r t ^ n1 c m i :o cop; ki - * 0' ' i t ny 



IX \ t < 



l T In \ ^svs. t. ^u + o k 3 ed v..rh Ll>M:> iis.^ :oeil<vdo knowsi in i T v^t of 
■skill tt 1l itt >, v u 1 it* FHSA ^a^aropcrSojmtduE^ lhM-i iKmg 

maluM* krus n t tiM) ^i'i t T b i v. ^i?h 200i>&>\\eli •:<( antigen 

■5 1 Itesufe 

Tb$&« ] - and full length iFL) TbH4 as desenbsd «h tt ve was used the solsd phase antigen m 

ISA M w J ''S \ p oux < * i j\Ot*i.i* ti^ ihfi ^ r U >i> .i it\ i rt u >n 5*' * 
"* nji. f x^ux "t t-u. <\ iKsuH'k' i 1 a 1n 5 o jp ™ R -i itum- Pi ? ' iil or x s\ ■, ^ 

10 Ixvris 1 U l S V brpuN v. o K v vi i, t \ j*. 1 ^ vid Ik,^ it u "v k h a p. <u 1 

«?uibki1 the UistfLi e^up&nson nf the siisi'.ns with s^l vvuhmit the cysteine reside sn the M 
kl> component The lUts arc ftUTbWt in b^urc 5. A josal of 23 TB sera vtcrc st^die*! and v\ 
those :<r2.J wesv detected by XbFi- versus IV 23 ibr ThFl 5 ImpFOVsimems. sn reae^vhy were 
s^en sji the k*w rc&nsve samples v h^n P>F I S w,a.s u&cd. 

IS Oiv o l k 1 nn^ ^ ] *pp t.Ud'v .i A K <.^' M *k ihu^j <1 ! uu s 

a *dou tiwnn proitn ir<*\ he e^e ^tx^ .hat ,onpsr4f»U aurv ifs v-OLiM he ^p-> tits I 
provided £hs« sswb oftht? epitopes is *ri!l ilinctiotjaSl^v avujfoble. 5o anJdferts 3 r«sk~aied fo^s 
Hk?r?htr pr^wis co3UAisur5« uisivc cpUupcs *n.*y bs siicd m she ^ottssr.£net]Ciii ed Sijsion proses i*?. 

20 ha.l.VgS ^ftd d VlfrMnrr as fit tea '"coasirHg^ 

H'R.'CM i&ka M Fb4i}i was Honed by dsrvci "1 edl expression screening «ssng 
^ T eell liar ilem^f sbsrsi n h^.ddsy PPD p^iuvo donor to dircttly scrssis £ c<>fi b:i.$s?d 

Ar CoBrstrttCtion sxitl sfrt*ni»g of the piasmid expr*$s«?st Horary 

25 C^jxniiic A ftorn A/. Hff'^of^o^v HriJsnan st^iis w&i! rajidosniy iticarcd to 

an .sverigs ss^e of 2 kb ;^<J bluni e ided ^ ah Kliis»w polyisiejasc. before licoRi iKinjHor$ 

added, lite iswett vv^ wb&e^^eni} luaicd oito tl o I xscai pho^t \ee*^i ntd $~c\\ 
« -<s>, asm* <fe i*ba,'eMs^or^\^ i\o\.h^i- 7bcp\>_~t. hh ^\ ibtti ' ic^ri'a^ 
■ur«|ils^^vl <s«d ^ pt>nii'iri was conxert^iiiRrc! & plasmsd expression library, Coov<;rrf3^r> from 
30 p^.iv.x to p a^n ipV^i^d^ 1 rt<r\ ^ \ 'otti ».d ^ ;\-Ho\v s t^c I sd ^ Sos^i pbaye 
hbsajy was converted imo a pks^nud ^ibrar>' by iR^^ibdorwi^ issmg ths F, i oh b«st sirijm 
HM^^ ^ a-^gs.-tea ^ the st\uv ; ioture * *\ ^ ui>o* 1 ^ a rud 1^= \ ^ as pi n£ed troi^ 



K 5 t s.^1 ?Sfc«s 



vtM* ot ibc express* ^ h>-%4 5 oin U\ ll^Db ^if I 1 fju&fo'T^xi celK v>ac .-lUjuiUtsJ m«* 
06 ' ?nsesv liter fLte* w^h (.^'iwdl commu^ j *joo1 s-veot i*ue* RipKxt 

p]^*>\ uf (he *e't placed 'ikru. . iurnat vct mJ^eJ uitti if^i n ^liow i\uom~nsun 
pi^ictss *">|MOh3on 1 oHo^ sie isdjenijn iho ptan^ ^ors* ^wmhi^d to pdH tK J 
5 ;hf ^UCIUS^ p^fki VtJLS tCMk^fKki* it A'v 1 (J 't^\ PBS 

AuuiSegOO!) i"Jitk etU uttc slD^u^hIH 1<M \% ki the i . -u\ vs^ltoJ. .iitd 
posed to spccilk I eeJ Lrcs m ?V presume nfajitsh^K^to iHuh i *£ N e twe* jl g*o--uh f 
u- 1 re^-iymin^ ft^s <k' + ^^J lis |>iiMster,r^^ ,me or prvduJi^f? ot U . \\\<1K fku s^n. 
vuj'it^ <r w no siTx.\y5, vk^rs >^n.s. tlu ?diiK %->i<\h^ i >\ urj;l .i M^t'te view u'uM 
!(> utk\ ht * i ik ^ik'KOi < V kraS fprtw ud iV ^t, l s ia. I >i ^ r 
evaluated 

B. l> stoii m E, ct*fi of tit* f»H-k»tUb 4«eS iac* tapping etmumr fs of 

mccm 

Otv . t rhe sdysiUkd po^ime v^l- ^stiKT btooit thv*»> unt ; ,5 ample 
15 t<Ldcn - e clo;ic s & I iCO' 5 ! v. ^ J^U^d ??'-.'e- tHicm>> oi *W i*N \ n^erl S«U<v*tsJ b\ \e a i k 
■ is thv uett->jrk s-Uu^a- ttvcAM t HON A^ihiy l-i fKc^ <*nh$r 0"e M i (V.^'n^ 
locus Vt fC\ V H 1; etv« soruHKcik^ M Tt^ViH \~Vt ikA ^vats.>J on n-g^n T s-i 
cUiiZ 0 " ! M 7 Fhv- v;v,Tc op. ft > -^s^iRp ir-are ^ 2 1 s 5 bp inss arv^l t\xk-s .t kL>.i 
% V>: ^iui^ jiisjti-ii. ii iji 1. H KVM II t t J,igot\^co^L 1\ R ?>nmers f^^S' CA \ 

28 HAt M J^J^ * A! <. VHA) v. AC i \\ i U' Ho ii-C t* i>l (.< /Y J ' Tl'^/t 

^1 1' -i AT Kit i A1 I CO! L^l I Vi d u 'V, tt n I tVi A -^f ^eiedesigti^ io 

f 1 ' i?*uv kwjik'^u.ared si Aifc J it^natoii oisr ^evtrdu-y # K Mo 
25 miti^on ^k!o*i i^njLt$KsLV,* ioPawcdby M^kv* do ^ 5 o?iv.e-- esicod^m U^ndm^s. [pol\i 
mt] - . ^soii-es tv &1 trom 5k gv^o isuku) 1 he Ks^l^r : 3 (. R prcKl^k to Wvi-< JigcUxt \. -iJi 
A^d ireuKi jjul ,i*hck>tuV jm^ the ph " I b vei^r ^im J<uly d-^KSie^ wish Ntlci 

i SUJLWU^ I A JkslU t \) .LHt AOS -UlKsO ^l-S1?is 6 jJI-ilvJ-JtiiXi UX- £ lo^I HI 4 pi \s^'l 

30 h^sS odl? M^ssop, S\ II iW t\^>rvs K 

f, i- \prt*siun ftf tht' full Uuigife mui v\*rUpp*n£ w&vttmF, of III Ci ffl 
b.cieul at'oTp^ to sxpr^ss ^ r Ict^'J- s*x|i^?kc ll U\ -1 ~i f sts,< 
knViS s^her hetao t *m tiM)^nnidt\i: -Ot*IJ be ui v Urni\l orK^ aiiSv^i'^s.- / li hnsUel \s t rc 



iM»kU« , l k* UvM II Kk v Miit lOiU k fc Ivi \ " I 1* 

i rt« ir t IMHn ii^hi^ p l "i.v ko* \ ' fr tl i^hu'i ii 'i 
Hjel M v. it IP It it* i 

I iua t\p ! \v n o U < *1 vi -, r n J * * ip* i* v k iui 1 1 „ * \k 

s >\v ^ vt U l< s.' \ \l Ik *K l K U Jbts i N ' 'li Ik'ii S\ IX kilt. 

iS» ^ I 1- Ml-aw 

I i\ irrfini'i v. iius 1 -H" 1 * ".iii nt nnMi lis I It «mi 

MM hi 1 1 1 ^ k > IS k>s I 3 <-k I t*k v t f 1 1 >1 H M M " M 1 ^ 

i ! v'fU ^U* ^itl' "* k *■ * I 1 i \ \ t l_ U ( T In f u n U v f 1 K 

K J t ^ i k i t i« 1 (=>H i H r i i,m is. * 

\ t \ >. ^ it *■) ct t o n ii i i K is, ikJHN vi, hi s> 

K t ^NiKr^r t or i i * >> ii iv ^ ^ >l li r i"v\' i| *- -^tvy* *r t 1 .'iv * II b 

^.x v Vltlll ^vi s n\" i lM 

I) h \p fit / tt)/ oi H e t«ll k gth II K ( M J* IV* J 1 fiiMoa 
etm struct 

l v t * £ n 1 1 In On. Ik Vsl^h Ik v\f Ji 1 vt t s.r _ t HI", i 

il ^iM^ itnt fai x>* "* 1 N s.o t ^ 5 to tk ^ i 1 k n r 

v nl il s* Il Uk k. \fl MIHMUin^i •£ $ i. k. ' 

tL ii tiniu «. it ^ t X" ^ 1 \ ii i < \ i * <*» i < >l f s k 

jSk i\k , i ^ is. k 'it ,m !\(P k\ v tfia i M > v -» 

ith i it ■ 1 1 m ir t 'i I iP' s i.t >t l \ (Tim n>l > ^ i i >i d-. hti "ik 

h l t i,k.o kill \a ^ V i'mL V^t I f,^J f k kii it 

p ] \ t\ f x t n 1 i ^ it k »riiv MI^umi ) *^ >^ 
sUi ikIUm vMuKk i n ol x.<n (. ^ k. *iku p r n s f i( *\ T ■i < \ \ \k * *s 
v. U < U ( t I i \h t ' t i - V C ( > t> > an O < T \ \ t 
i, \ ^ v i t k ^ 1 f u\ >(u Mi 1 ,4^ ^| <"ka. t^d \ 

\( Ll-< f^H TOI UlMKj IT^ >1 1U1 K^x^illl I kl tkV suck 

same mtvm%8* 

(fMtl t )'l» ! "*"f f 1 U LLUii i' H^v 1 11 ^ Il * > L \> k II I \h i 



K 5 t \»<Ui ?5hWs 



1 h<r > 4 oi jijnuoJ -Ol-de oo^um^ ^ slv^n^ ft so^gtvivt *te i be tevi-ksr^: PC k ^rijulW 
pro-inct ^ a-. .Irc-Um \-uh J e>>P I J l!v1^:-^I :<Ul- tk* I e^Rf ot t*t«r ^ 1 -Tbk, J 
' rer <-r \ e ,m L.<r>>or'M(i *n mtu the P - ois h\-^ <\s\c\,Xl 1 blue, ^tai'^rcc} vlorv^ 
conu.m^ rV » ^'ia> .»ro st vft v> ok vJv \t^it '«>r nccjcsvjis: m vM.Vr to uL^'t;. tV-^ 

i^lowm^ uv^a^i ot iho eiiltjte \ sth IP J ^ 

\£, t?\\tn;\Mi « i» /,\ t-ith of in C VPt v»t!ls deK'tien*t of the tr«uvitn x roiiraac 
dtireiis mis t 

|0 tu^ en ^uxUciuiti. tho * jutdtU^t Gar* mcmh^o i V\U Jon 5 -Mi> in* 

Kiclviru lh. ^ con i3ir> «uc vns$?K£r<x io-r e\rrs>M<*ft sit /■ 

^urWi*i*H U Muy sk sia? ^ is ib*am do iscUs. u*<imo ^'d R's-ioVr-s i^>-]e»0' ^-i 4 - 
15 c5. c Mf ot»t.J t>pse^io<3 ^ .v. 1 ; tH v u UiM\m^M ^xptcved siu-ojuHs «tb at>d 
.TtMJgh (vow r _ quurMw rnm3f«l f-i ^ i ,f \ 1 hi^ «w**inl Mum ^u^x'i «..ts 

,i>sT*p*£SJbi^ si, ,*? ^j(f > ti lh*- ^hc -kn^i R^-C-hM» "i r^rsni^T 

/'o> ii cpa >pr tn,??ip-ntr <>f >Hi \ v ' tj^L^oso ot the { ^n.^jP}. h>« A'\el >u 
rtpiro'»V! ^smg iHl MM 1 ».tn^ujc\ Ovdo^gS! otlk 1 n.U totu oMirt (>J £-1 

^n.\Ml,r<p?r^ pq^uVMff^ 4h)onPBNK rt^il o.it (.on ioui TFLs- Jun^^sl <U:» 

2 ll^nAw \u\ 1 irCC" t ^ <,k-Vt5 0)u^^\oHn^ 1M <k'm *uta i), 

vvoj",^ « ki^s ^ j«c «i^TKti\^1 t^t tf\fvev ton ts-5 F c->"h 1 he l^lh lilCC** «o 4>* 

.t'\cl Sgb« ihaf 5h.i* c ■ ^ \§ ,V i v, ui^n^e* x^ic 

I os'on ^nitr«cH of HTCC41 <tml ThW 

M ^" ^rA^^^^kt^^cMiK iis^.^>> hh'j^u v*;r-i:^ 

Fig. 7 sfew^secp^eeof l!TCC#l ClS4»3^>ItsH9-eTCC#l (t-200) 
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v u ^v 1 - *jvir N n r ^fc i ^ he uiutiJJi Kit on*\v\hl vi v t\ ^\>JC *•* v. HuluJ 

5 

nt the \<%\ .^iso t i .ixo been oc>.cnb.t\i ho<vm tur rwrp^s.. ot Ju' vi^ ^rs, \j ( lo 



WHAT IS CI AIMTD IS 

1 1 . A phanrarc-eLitkal ccsnposstoi comprising -srs MTM I antigen m an 

2 n iu ol-^ in i s n K'il ist l r «r * ^> ^ « i-m *t ^ n * o '1 ( t k l 1 i n * 

3 uklolV ^ I On )lh tJi 1 ^ 1 i <H tl U iU i 1 < '.uV l K,i vjK^'v vi 

4 die t-ubeacabsis complex. 

1 2. The eomposi-H^ of cUsiro 1 . w herein ?hs sntj&ms are -alertly 

2 $irsb«£ii< Utweby forming a Sms«i$ polypeptide. 

t 3. The com^osi doa of claim 2, \*hc?sm -he fb-ikxs polypept^k has 

2 anisjm a&kl sequence of fbFl 4 

f. 4. A pharmaceutical composition comprising a TbR«3 antigen or an 

2 i l ju* oti^iiL m^i^'il kv a\ T r sit u * ->r-K <- i i T > I ^ l. > i| o «. 

3 n ^its^si v i .115 jrsi]iiii^i s »L-Ti»t :\ii.j^>jtK Usueof fr^ro ;i ^V-. N <'\ vf<-< m*a !>]x> so: <■>• th^ 

4 (ubcKulona complex, a Th33--I aruigen or sin immwkigtfittc fragment ihereof from a 

5 Myi-nh^acnum specses- of the tuberculosa complex, mti a Fl... TITJ4 tint^cn ot on 

6 ?3R«UEf ■aiiEntc fragment thereof frotn Myrobacfcratm ^peoes of she tubtrcylosh; complex. 

1 5. The campo?Usori of claim 4 V wheresn she antigens, arc eovak N nily 

2 Jinked, thereby formmg a tUsicrf pdyije-pude. 

I 6. 7 "he composition of claim 5, wherem Ok? feion polypeptide has ihe 



2 j.nsji!iu ^uJ i.c\<i$ei*c - *T Fhf- $ >;; 

1 ? '\ ih^r iv u $.\<^ipo- ^ i > c\>-rp* - i> v )!if»t*.s i?>vi 'i ar 

2 rVCb'KV^lik KUM fit 1*K'vOt l^l iVm^Mi'ii).."! ^ O i *be Ul «l< ^ VUpU ^ 

3 aiKi a I Ml 4 * owners tur an a M^onoaRA fm^rocn* t fro'is o- t V"' f »""\k r> if -. ^pec of 

4 sh« tuberculosis corsipfe . 



1 S. Thee or* ipos-IHur* of claim 7, wherein -.he &mjgt:n<-. ss-e cx^^eistly 

2 lis^.Ci.t short-by fcm-iirsv! a i-^km pt^ypspiidc 

I V Ihccompo?u?o^ of claim ^uorip^r-. m i to 1 ch.^HHi * at a t 
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t fi * if m t X 1 it 1 * 1 I iu Ok l f la<1 * k \«) ul> 

2 1 ^ (' lu i 11 I U i \ K I <. 

1 ] IV v. 1 1 =x*si io i 1 ik 0 n u 'U i \ 1 p pt *i h \ I «. 

2 u ro s^iu f IU I U 1 1 «' 1 

! "* 'l? Ol Wl I tl I \ I 1\1 LipiltVIt It ip M v 

2 il it\ v \ ^ ■>»■ t ( nk T i f < > s- t *i sp k n< ^ n 

3 it- 1 -npkv ^ t ^ r T \ ci v *t i\ t u v t p 

4 M u ti 1 : i ^ i )tui h l pi % l i ip I ~M"m* u npr r \ it u o 

5 t . I 1 Ul I 1!^ [* I i 1 1 t V V. i. ' K I K'k.k > 

1 r L 11*1 01 * l U > S I l U U^li 1 O ! % 

2 1 lUl 1 Hv! 10 1 1 LS k~\ t is. 

1 U k 0^ k 1 1 1 U" v ( I u J 1 1 J. ol 1 flu k. 

2 -ii k \i ^tat Hit i sm : l"hH v t t ^ j 

1 I s V ll 1 T w Ju 1 [> i\ t L ■> ) p l | I ~iR "* I { k, i 

2 in t tt m « .it^ *„v>i t i ^ . * ^ s J K iltt i > n iks- 



3 * it H * i t m i v u « ir \t u in i n ! i -i 1 n * n 1 i 

4 t*i 1 1 1 s i i <■ ■* 

1 \<> I < ' «, i i I in ' ui i 1 - \ * * t t k % 

1 P '1 t M , s 0 1 \L)1 1 ( Ml U khll I poK K| u i t 

2 * i k u k.i)i n c^. 1 H it 

1 1 v -(1 j h.s, OtpkM Mpl I ^ V *lklll v,0 \ 

2 * ku o p i ■>» i * i 1 -Mrs < t * U v Is it t a it inr i ur t 

3 T H T J L ' S { 1 fl i r 'II IT 1 l<~ V UT 5 tK O s d I 1 

4 i ■> i i mi MTtA M ^ TMm """^ ' (Ml i 1 il lllui 
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K 5 t \»<Ui ?5hWs 



1 1 (J The co'ujnioiib -i o""- la it 1 ^ %*ii«rv*ti t s ~ jrtigri^ Air * jlcmh 

1 JO 1 he c-«mpc^itiofi eUi*n 1 , t, ? J \ ] is ^ he-^n the .v; 

2 io-i aicr^ k > hrs^ > m * eb«* ri^il love? 

1 "M T:*t,' ^-uppOMMoa »<i etui* r*\ \U1c5em l^xii ^n* a 1 Imkor 5^ <m trn rn 

2 acid linker. 



7 an TUTjurK^mc nagn.^uhvrcvo 



1 24 t^e^-'ippovmosi ^te^rw ^h^csr me ■iJmxaMeura^tises Qi*^ ^ 

2 and MFL, 

1 ^ .am) 1s >M 10*1 Mk. J l 2 * n»K ' h a, IJ\ ll't is , e- t*0i i tlv 

2 p VI >i^* n> * W_ IVSW^S V* OSM i »\ S I *V \i F < PC U * fcuj^ 

3 am saponin mrasfc 

I I) t>r i thiol <r » o I" U l K'vOi . « i W 

! 5 ii. x.i i Hullli > * + \ - u" ^ 'Ui <v r tl-^ 



1 2 K i An iss-^n k>>etx enmps ivn t , a iu^c^r kkI cn-c^n;.; M 1^1 

2 ait'i^o ar ats su5r^ubri.^m(. ftagait.nl Jhenaf iVmn * if iwfwfo'!*^ :>pc^io <>i tht* 

3 xub£EeiAv%3i xoxnplex, iisul ^iiik'ck' <&k ,o t3iciuhn>j ait \Jo2 ik^s- <t m tmim iicrue 

4 t^^TKTs? thtwoo* neon a <a >s ^ !l --n^n ipecu's of ;rv ^jlxrashs^ vcurp 

1 !he espr-r^siofx ".a^cue cb*m ? { \ xx^ex^) ihe rjcleiv. .sud o^k.' 1 *^ 

2 j ti,3io>i jxMyfwpl^k 1 ■ •onpn-mg MTh^ ai^en ot >n >sfion ^esi tV^rrera therevf and 

3 3 r 'ivkK s\ui v3h s g v l^K' j!i \1f»2 jtxs ^er nr an m\mi:n^sn^ tr^\H>cnt ihsrreot 

X 1 x Hi; t-xpce^n^i ea^ctre ot ci^mi ^ \ x^ressi tlisr nucleic -X *d civo-des 

1 flic expKSMvTU'.u^lcot Uml al, xv^fom the Mucttno aud 

2 ni&scoside sex? setik* ^ ;nr *m> \ v 3 znc^l ^ I hH 4 

1 * < A T 5 C\l 'ifCKSh !> 03NO».fk' v-'tll^tslltSi J mjOkx£ AC\ I C5K« dH.Xx .x IHv 1 

2 ^vs^i <<f an rii:ius\^v3i^ fra^is-MH thueet m-m .l UuvKf^e^i* it cf'U a^ .4 the 

3 tuKs^Jos^ co-nv^cv 3 imiesk .Md encud'ng. a JSkii> mh^i x^t .tn itTnvanoa^k' ^ra^ixr,; 

4 iherkvf itom a i,'K\tf>i specie? of she UiKtcxiVvn ■uimpU'V a m^k-Sk a>.M ffoevdiry h 

5 HOS-l u'Ui^^ or an m^uiw^sxK Bi^r^i Jwreoi fmm a ^?hO> f\«> vj\yw opt-omr o* she 

6 uiK^kHV'mx kvmj h* diiJ v. r>x.o3^ ask^u^ ^ lhH4 jixtu'-ois ot an ls-siTiXiwiysue 

7 n-ai./Ux.Ht 5he^ol lk^« » 1A "*x^ii -j^cst-i, :^bt:ci:kk.<i s > c^upSr'k 

2 n n 'cson peptide oor^pnsMiJi a I bk&} .ini'Ker or i;nmutv^o«ic siu^n^sit the as:, a 

3 ^S^.>,iit i r in 1 "*h k v. k 1 u <«■[ 1 k ^ 1 «c r v t 1 11 1 in 

5 trainmen* tH<mjoi. 

1 ^ 1 !k <: .pic^Kvii efti.srl' 4 ' itKfaurt U, Ahf*vai sh r.xikk s %c av!iU^K<xe"s 

2 a fub^>n |.vKpepiu3c ^a.k s^i j iht, mmw ^lii! ^^ucoce I M j H 

1 'Hh. t\r toi&soti J,5L^^■:^^" v lam ^ heteut iht isu^kjc ac a has il-c 

2 ruel^ohxl; ^oqiKTice x^i ne ixak ^esu ^eftl CfivxixJ^iu FhF 1 3 



1 01 u xn ^ r l i>\k *. T >i f ) r t \ i Imui « 

2 H jt i nt c io ■% i it m n k ui v I i i i d i i* n i ^ ^ u p**. <,s t v *. 

3 ih k In m tpk\ l a l L l. l l ^ t. v uti u ki i u uu i u k 

4 i Kit Ik o i i a \ <■ v ^ t il % 

1 1 M t n \ s t* t t n i k "ip 1 Hiklt^u 

2 i iliv ml v \ * im uu tr I i i ^ < < n v. 1 t 1 \ 1 *> 

3 vp * vii * ji v. koJ i i ! t IMP r> t i U 

4 ->pa i 1 v. ihtk lis ^.li) 

1 ' I v 1 <> 1.1 ll 1 O !.l > * k. PLJI lit Mk !k kl 

2 kl\ \ ! *u ^ \ ^ 0> t L v. t J. si U 1 H 0 I * s ^ k k> t 11 U V - H ! l N U T\ t * 

3 u <\ « <> r\t *>■ Mt iVu << s i t\ \ t k i. l d ^ cd i| ^ ^ iiui 

4 !t 1 1 u jt ^ <l r s. i ^ « ifui Mil t ► t s i k f -i F 1 i *K 1 1 V s 

5 i f \ 1 1* Hi t i it M i p 3 f i pr \t t i \ i if 15 i t n i x S u 

6 HUi * tUKt lit \f l t K i- o 1 1 ul uu i i ^ t v l t 

1 -Ms I n. \ iki > i. i a o i. * ^ i s t li.jiUtJiiv.ti *t 

2 ill y\| * Js, k. ip l\ i it Hit > 1 1 l ^ f i n U Uv) v- T ^ i I itt k 

3 T * ItlUlM t'l K IKt T L 1* '1 l 

1 \[ IvUlnM v-a^v-U U 1 P ^ 1 v T K llvK K k t'as 

2 lis r y p 1 lpn ^ il 1 a l * * v * I t n id. I v. i 1 1 l^H' 

3 Ell'SEMCM?, 

1 P r lft O 1N U 1* 1 1 ' IX=^ 1 h K I I kll v L\ 

2 t i J lH| i u u v. k. M i hT« JhH Hi i i it 

3 uu kit lI i Kil It i* ul M i av I 1 * M sr R K L it *. i 

1 4* ii. >t s i is a o ib - * i K \ i Uu k v. k 

2 * j -i i \ v * 1 ! i \u i i in k i 1 < l k ! 1 C tT 1 ' l U s 

1 4-* K vA » v. vNk.tvk.1 1 1 ■* tv'vt 1 t Ji.ll Uk i «U 

2 HKltat 1 t ] kr oti i c f k k u k\ i. ? »■ k 



1 4^ 1 [ l n )fu -k U » x i >t 4" ^Ui'iitit Hi u l Ju ik 

2 » *il i l \ n ti t I" i K I n n in 041* 1 x. 11 1 * i * 11'- 

3 i ^ ac \ i 

1 a 1 U ^\p ^ ^ 1 k vtU i il i ^ fn i tk hliA ^ j J 1 lv 1 k. 

2 r x , t*U ♦Kid .'ur.H u-MW NWWHh Iff '\ 

1 4 \'i x ptxunv ^ tt o ip i it t x. ttn^i o i i^, ISR^P 

2 t( 'i i x\ t i < iff «x 1 * - t 1 e> t K>n * * r *■ * ! nv^s Khv 

3 lUu 1 l t Lp k d p <■ •> i n ^ i «ti t * l r t *u x 

4 \ t ). f-K t f \i U ^ f(UV I'lU I ^ In <(STip v k 

2 i xt [ i-t^^tV rvl iT ^ ' ^ '* u ut 0 - 1 1 1 v t h * ' * k 

3 ip H x t. nt r r iti^tu \ uifui-x.* 

I V I ^v\f S L- * t X 1 ■+** XX * \. v I *\ I X. v K* t\ vL 

1 5m I s ! O 1 ■> v t U * t ■*-> ^ v X. ] t f k v X I 1 1 ^ * 1 

2 ii h k h k ^ ji t i v n ,v ik U J l Kodi t 1 SK *P x * J 

1 M -x i u\p x s x r u s<- 'k v.0 t « is u 1 1 t. v k d k 1 k\ '-ik. U It i t »v 

2 l 5 t f i, * v " ^i i V i > * > xxjo. fk i x k li ) u <. t u 

5 i LI x U k l ! I n f ! 1 t x» H v U y 11 1 I 1 t t *l\ti'-U t *j rl 

4 n Ui.Mt - w oii'iim^t\ i* W-i V J IS ■> e\ I ) 1L 

5 H-Hh wit v. I A t^ f i> £ Mkv :<\14 » U? ^'Iis K H ^ Mi « 

? A*n \ h M (i Mil V 1S\ 0 . vJl k ll ^ n llr 

I i on n i K n f "» xt. l i U t 3^1 ) it k^cs 

1 5^ ^|NL\Aii>n cai^et^ of?;]^iTO 2*.}, W 47 or 5k farther 

2 ^itiftpt isirij ^ skkIo^ ^cul CR^odng at k^'^t cisie aJttsTional aj>Ugets from a Mkrobii<-terts*m 

3 s?Kv,k\" of *ho HiK'ajl'i-is u^mpJex, wbesteiR ^h^ intigefi is selected! from the gR^up con^stsng 



5 MM MMb-t » D P > tv J) »f * i 1U. M.b MfbsMi I V* » 
$ » ^'h Hi , sk\lh\>\M V MMI will n s 

7 u >t , i *. kJ 1 l i ' \ il I 1 

1 *4 1 ^ ! tis r c ^ K o vl in % > ) i t t 

2 if l I s i in 1 R a 1 uu.0 1 i i*^ il l m u v I \ f u t ^ f i i 

3 * «. »K «. t <-p^ <- s U t r u o i {)>•■> 

1 ^ I ojl* k ^ v 0 4.1a l -J "4 i wKr it U 

2 U < x t } t 1 *u K 

\ *■> I t 1 X* h I tH I ItH i tpMl i n I I T M\U 

2 "iff u t i s y i v. i « i i ni i i * l m o K f"* U \ n it 

3 j i ftt i \\ \ k n*^ \ r i e i r t \ it M lb* mutt t. n i t i «. in t 1 \ t ^ i f 

4 I uol i i i i ii in ^ \ Ml uH i i ><u k. >q pk> 1 1 t \1 C it i i i 

5 i- t i t * i y 1 1 r i =. \ f 1 * ^k. o*t mix io^ u ne 

1 1 ul n Jim i Uikii k nVt *.»vM ik i \v». 

2 lu H 0 1 J. n t 1 X ^ J* L-v 

1 58, 'thv sretaod >M daim -Ah^Kin the Union polvpeptstk ^ ave 

2 add sequels- of TbF 1 4, 

1 a. n 1 Ml i ti k um i i t i K 1 1 J o*3 

2 np-- lull x ' u f n i > 1 ) tin i i t i i k s v i \ i* <. ton f 

3 <!u l li iak 'ipk in unji nxf^i 1 i -i *t nt n ^ i k 

4 + lm * ii \t m. >\iy. i t ubki k ->i il ^ i v 0 i y i m 

5 I II liK^v (.Md. t k it Kr\<_* i i f i * ^ "> Li4.1i.Xai OMv n ^ 

6 1^ ^ 1 r \ k r t mir in i 1 ^ it. ti \ c c* ru * k *» yvk. kA tit. 

7 i h hli l if J ^ in* ' 1^H> « k r i i* it ^ u i K rt i K o rn 
I U s k k ^t L 1 ip * 

1 t i u oJfU m ^1 to t v it o v. m! Ul 1 i 1 

2 i - lot i - t\ Mill 



0~ \ K\t«KS.1 Ii'i ^ Kit r iT (MP Ul'i iK W I v 11 HKftMx K.U ^ 

'ili »K 'O *. 1 'Id ( l K Ot I th^fi 1 t i u»i sp "M (A 4 k'-,^ ul nk\ 
d 1 "'KlKX "f n1 I j '^2 VvNt ^ K K p\ T » ' I *1 v.OT 1-^1 )0 1 

ii|ir^ vtk Mil K! K U 1 tO 1 d ^V. ^ f > >* *t vtU-v.' K k v 

(>-i I^ut t id ^ ^ k t n r Ut <nt "vers v. uH, ^. A \v^i 

Is. -ns i, i. M oi poh i p i «. 

6 l\nt hi .i J r s-» saIv. t K * s ,x }\.pfKk > is <, i phO 
k 4 *4Ut*K«. >* J K * ht t i lh>>fR > 

1^ "kUn\ * si i ; '^2 ^ n hi p l i i uti ' oTpoxiioi 

^p P ( jvl -Vpi d.^n ) U In "P 5 J 'H ul. ?k i t 1 '"f I f ' JllALli'il) ' 

b t 1 i > t fi< Npo i v > nJ I t t . \ i ll 'iNlN^O.l i| \ J.^O.111 ft ■> t N Ji^H ' ^ 1 K 

^ vil^K.i K-id** \> l <.' >i'inj k vv <Mitnvvbs v,« lsiks iv i 

t i Tn*h d v ^no'i*- 1 \ rui & ~» ! 2' 1 i *rt 'i » (it 1 , > i i 

>Hi.ie o pk ,1 ^ n >,05T ^k\ 

6 V \S i i j^i ► n*K ^ t K ltnus i -h s *\ fn. 4 
K ^ » t v. \ in ks \<\ ^ h 

\ i* -wtlirt r wJkpi> v i ->u n <t. f" pn i m t * v i I A llA 
vi < p 'ni iUov^o ^nip*\n h -v l i it id i run h ^ I vt> w 1 no * it ^ 

01 "Tu ttt x.i n M|X"iN!tl i.O lfl 1^1 > >^ 1 a ') \v1 N * 1PH dl^< -'ik, ii 1 51* 



4 ihouxn Isviv, y $ \$ x^u^f^^ ^W^^^iV ^betvii^is viMt^xx. a :J aji 
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:C03CCAACACCC{:iC7GACCC 



S.TGTOCA^AGGTT^ 
AAOCQTTAATGTC' 




CAGGGTCAATGCCASC^CTTCGSTAATAC 



AGVnTAnATGTTCCACAGSGTA^ 
GGGCGCTGACTTeCCrCGr^^ 

rY'QTGGaiCGGCCATOT^ 
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TGCCCGCCAGTTG7TGTGCCAC1CGO 




TGCCTGGCAGG^GATATCG^CCCCQACACjC'TTCToGGCGGGCGTCGACAA 
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31TCOTGCACACAGC0CAGCTtC!GSO 



^^onoocAa s ORrCfr^r A TCTTTAl\A^TCCl^ICGGGTTl i CGCC^CCTCl\mClTGAC?CGTC'JA 
TTlTlXr^l^TGCTCGTCAGOGGGGCGa^G:XtATGa^ 



